Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.003 Å; R factor = 0.048; wR factor = 0.123; data-to-parameter ratio = 13.9.
In the molecule of the title compound, C 20 H 16 Cl 2 N 2 O 2 , the planar benzimidazole ring system is oriented with respect to the furan and dichlorobenzene rings at dihedral angles of 53.39 (6) and 31.04 (5) , respectively. In the crystal structure, intermolecular C-HÁ Á ÁCl hydrogen bonds link the molecules into centrosymmetric R 2 2 (8) dimers. These dimers are connected via a C-HÁ Á Á contact between the benzimidazole and the furan rings, andcontacts between the benzimidazole and dichlorobenzene ring systems [centroidcentroid distances = 3.505 (1), 3.567 (1), 3.505 (1) and 3.567 (1) Å ].
Related literature
For general background, see: Brammer & Feczko (1988) ; Ö zel Gü ven et al. (2007a,b) . For related literature, see: Song & Shin (1998) ; Freer et al. (1986) ; Peeters et al. (1996) ; Peeters et al. (1979a,b) ; Caira et al. (2004) . For ring motif details, see: Bernstein et al. (1995) .
Experimental
Crystal data C 20 H 16 Cl 2 N 2 O 2 M r = 387.25 Orthorhombic, Pbca a = 12.7720 (3) Å b = 12.9761 (2) Å c = 21.9732 (5) Å V = 3641.63 (13) Å 3 Z = 8 Mo K radiation = 0.37 mm À1 T = 120 (2) K 0.50 Â 0.40 Â 0.20 mm
Data collection
Bruker Nonius KappaCCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 2007) T min = 0.835, T max = 0.929 27000 measured reflections 4181 independent reflections 3311 reflections with I > 2(I) R int = 0.048 Refinement R[F 2 > 2(F 2 )] = 0.047 wR(F 2 ) = 0.122 S = 1.10 4181 reflections 300 parameters All H-atom parameters refined Á max = 0.50 e Å À3 Á min = À0.49 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: COLLECT (Hooft, 1998) ; cell refinement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2003) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON.
1-[2-(2,6-Dichlorobenzyloxy)-2-(2-furyl)ethyl]-1H-benzimidazole Ö. Özel Güven, T. Erdogan, S. J. Coles and T. Hökelek
Comment
In recent years, there has been increasing interest in synthesis of heterocyclic compounds having biological and commercial importances. Clotrimazole (Song & Shin, 1998) , econazole (Freer et al., 1986) , ketoconazole (Peeters et al., 1979a) and miconazole (Peeters et al., 1979b) are well-known imidazole ring containing, while itraconazole (Peeters et al., 1996) and fluconazole (Caira et al., 2004) are 1H-1,2,4-triazole ring containing, azole derivatives. They have been developed for clinical uses as antifungal agents (Brammer & Feczko, 1988) . Lately, similar structures to miconazole and econazole have been reported to show antibacterial activity more than antifungal activity (Özel Güven et al., 2007a,b) . In these structures, benzimidazole ring has been found in place of the imidazole ring of miconazole and econazole. We report herein the crystal structure of title benzimidazole derivative.
In the molecule of the title compound ( Fig. 1 ) the bond lengths and angles are generally within normal ranges. The planar benzimidazole ring system is oriented with respect to the furan and dichlorobenzene rings at dihedral angles of 53.39 (6)°a nd 31.04 (5)°, respectively. Atoms C8, C9 and C14 are 0.063 (2), 0.065 (2) and -0.039 (2) Å away from the ring planes of benzimidazole, furan and dichlorobenzene, respectively. So, they are coplanar with the adjacent rings. The N1-C8-C9, C9-O2-C14 and C8-C9-C10, O2-C9-C10 bond angles are nearly equal, while O2-C9-C8 and O2-C14-C15 bond angles are different from each other. The N1-C1-N2, N2-C2-C7 and C2-C7-C6 bond angles are enlarged, while C5-C6-C7 bond angle is narrowed. In dichlorobenzene ring, the C15-C16-C17 and C15-C20-C19 bond angles are enlarged, while C16-C15-C20 bond angle is highly narrowed (Table 1) , probably due to the intermolecular C-H···Cl hydrogen bonds (Table 2 ).
In the crystal structure, intermolecular weak C-H···Cl hydrogen bonds (Table 2) link the molecules to form a R 2 2 (8) ring motif ( Fig. 2) (Bernstein et al., 1995) , in which they may be effective in the stabilization of the structure. The C-H···π contact (Table 2) between the benzimidazole and the furan rings and π-π contacts between the benzimidazole and dichlorobenzene ring systems Cg2···Cg4 i , Cg3···Cg4 i , Cg4···Cg2 ii and Cg4···Cg3 ii [symmetry codes: (i) -1/2 + x, 1/2 -y, 1 -z; (ii) 1/2 + x, 1/2 -y, 1 -z, where Cg2, Cg3 and Cg4 are centroids of the rings (N1/N2/C1/C2/C7), (C2-C7) and (C15-C20), respectively] further stabilize the structure, with centroid-centroid distances of 3.505 (1), 3.567 (1), 3.505 (1) and 3.567 (1) Å, respectively.
Experimental
The title compound, was synthesized by the reaction of 2-(1H-benzimidazol -1-yl)-1-(furan-2-yl)ethanol (Özel Güven et al., 2007b) with NaH and appropriate benzyl halide. A solution of alcohol (150 mg, 0.657 mmol) in DMF (1.5 ml) was added to NaH (19.7 mg, 0.821 mmol) in small fractions. The appropriate benzyl halide (158 mg, 0.657 mmol) in DMF (0.8 ml) was then added dropwise. The mixture was stirred at room temperature for 2 h, and the excess hydride was decomposed with a small amount of methyl alcohol. After evaporation to dryness under reduced pressure, the crude residue was suspended with water and extracted with methylene chloride. The organic layer was dried over anhydrous sodium sulfate, and then evaporated to dryness. The crude residue was purified by chromatography on a silica-gel column using chloroform-meth-supplementary materials sup-2 anol as eluent. Crystals suitable for X-ray analysis were obtained by the recrystallization of the ether from a mixture of hexane/ethyl acetate (1:2) (yield; 124 mg, 49%).
Refinement
H atoms were located in difference syntheses and refined isotropically [C-H = 0.92 (2)-1.03 (2) Å; U iso (H) = 0.015 (4)-0.037 (6) Å 2 ]. Fig. 1 . The molecular structure of the title molecule with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0132 (7) 0.0181 (9) 0.0246 (10) 0.0007 (6) 0.0035 (7) −0.0012 (7) C3 0.0175 (8) 0.0240 (10) 0.0308 (11) 0.0001 (7) 0.0023 (7) −0.0072 (8) C4
0.0187 (8) 0.0375 (11) 0.0249 (11) 0.0014 (7) −0.0022 (7) −0.0044 (9) supplementary materials sup-5 C5 0.0209 (8) 0.0288 (10) 0.0309 (11) 0.0035 (7) −0.0013 (8) 0.0042 (9) C6 0.0189 (8) 0.0202 (9) 0.0279 (10) 0.0018 (7) 0.0008 (7) 0.0019 (8) C7 0.0125 (7) 0.0208 (9) 0.0224 (9) 0.0002 (6) 0.0021 (7) −0.0005 (7) C8 0.0180 (8) 0.0184 (9) 0.0228 (10) −0.0029 (6) 0.0009 (7) −0.0012 (7) C9 0.0175 (8) 0.0162 (8) 0.0198 (9) −0.0010 (6) −0.0004 (7) 0.0017 (7) C10 0.0189 (8) 0.0187 (9) 0.0194 (9) 0.0001 (6) 0.0034 (7) 0.0029 (7) C11 0.0235 (9) 0.0273 (10) 0.0240 (10) −0.0006 (7) −0.0010 (7) −0.0003 (8) C12 0.0321 (10) 0.0253 (10) 0.0224 (10) −0.0033 (8) 0.0019 (8) −0.0047 (8) C13 0.0304 (9) 0.0216 (9) 0.0235 (10) 0.0019 (7) 0.0060 (8) −0.0044 (8) C14 0.0154 (8) 0.0179 (9) 0.0285 (11) −0.0003 (6) 0.0027 (7) 0.0026 (8) C15 0.0118 (7) 0.0182 (9) 0.0233 (9) 0.0002 (6) 0.0006 (7) 0.0012 (7) C16 0.0166 (8) 0.0214 (9) 0.0232 (10) 0.0002 (6) −0.0015 (7) −0.0027 (7) C17 0.0214 (9) 0.0286 (10) 0.0229 (11) −0.0012 (7) −0.0019 (7) 0.0061 (8) C18 0.0243 (9) 0.0203 (10) 0.0344 (11) −0.0028 (7) −0.0040 (8) 0.0076 (8) C19 0.0198 (8) 0.0188 (9) 0.0311 (11) −0.0009 (7) −0.0033 (7) −0.0026 (8) C20
0.0144 (7) 0.0225 (9) 0.0200 (9) 0.0006 (6) −0.0009 (7) −0.0012 (7) Geometric parameters (Å, °) sup-8 
